The polymerase chain reaction (PCR) has been used to detect Legionella DNA in respiratory tract, serum, and urine samples from patients with pneumonia. In addition, a preliminary study using a guinea pig model suggested that testing of peripheral leukocytes by PCR may be more sensitive than testing of other samples. We used PCR to detect Legionella DNA in serial peripheral leukocyte (buffy coat), serum, and urine samples from a patient with pneumonia caused by Legionella dumoffii. Legionella DNA was detected in all 3 sample types when first collected. Buffy coat and urine samples remained positive up to 56 days after the onset of symptoms, whereas serum samples were positive from 10 up to 16 days after the onset of symptoms. Sequencing of PCR amplicons indicated the presence of L. dumoffii DNA in positive samples. It appears that buffy coat may be a useful sample to test for Legionella DNA, but further study is required to determine the precise sensitivity and to make comparisons with other sample types.
ptysis. Physical examination and chest radiographs revealed changes consistent with an extensive pneumonia involving the right lung. Cultures of blood were sterile. Sputum collected on admission and cultured on modified Wadowsky-Yee medium yielded L. dumoffii after 3 days. The patient's condition steadily improved with antimicrobial therapy (initially amoxicillin/clavulanate 1.2 g every 8 h; then clarithromycin 500 mg every 12 h after the sputum culture results became available), and when reviewed 7 weeks after admission his symptoms had almost completely resolved and another chest radiograph showed clear lung fields.
Methods
We used a PCR assay to test urine, serum, and leukocyte (buffy coat) samples collected during the illness for Legionella DNA. The Legionella isolate cultured from sputum was suspended in distilled water with a concentration of ∼10
9 cfu/mL and tested in a similar manner. The PCR system we used is described elsewhere [6] . In brief, DNA was extracted from samples (200 mL urine, 100 mL serum or leukocytes [buffy coat], or 50 mL bacterial suspension) by use of phenol and chloroform, then a 104-bp segment of the coding region of the Legionella 5S rRNA gene was amplified. Restriction enzyme analysis confirmed that PCR amplicons were specific for Legionella species. Direct sequencing was used to compare the amplified PCR products obtained from each sample [7] . Legionella pneumophila serogroup 1 (ATCC 33153) was grown on buffered charcoal yeast extract agar, serially diluted with distilled water, and added to urine, serum, and leukocyte samples from an uninfected human control. The inocula were determined by mea- surement of optical density and confirmed by colony counts after subculture to solid agar. These samples were then tested by PCR to determine the analytical sensitivity of the assay. Total genomic DNA from L. pneumophila serogroup 1 (ATCC 33153) was added to a urine sample known to be negative and served as a positive control in each DNA amplification run. False positive PCR results were monitored by inclusion of a known negative urine control in each DNA amplification run. L. pneumophila serogroup 1 (ATCC 33153) was added to any samples that tested negative by PCR and amplified again to test for the presence of PCR inhibitors. Table 1 summarizes the PCR, culture, and serology results. The L. dumoffii suspension also tested positive. All samples that tested negative by PCR returned positive results after the addition of the stock strain of L. pneumophila, which suggested that PCR inhibitors were absent. The PCR assay was capable of detecting ∼10-100 cfu/mL of L. pneumophila in each sample type.
Results
Amplicons from urine samples taken on days 16 and 56 failed to produce readable sequences, despite repeated attempts. Another 3 samples showed inconsistent results for 2-4 bases at either end of the 5S rRNA amplicon, but otherwise showed 100% homology with the GenBank 5S rRNA sequence of L. dumoffii (accession number X72349), including the central variable region. The remaining sequences, including those from the sputum isolate, showed 100% homology with the GenBank sequence.
Discussion
This report documents the detection of Legionella DNA in clinical samples collected from a patient 10 days after the onset of pneumonia to several weeks after resolution and, to our knowledge, is the first to include the testing of human peripheral leukocytes. Although the discriminatory power of the genotyping method used is only moderate [7] , the results suggest the presence of the same Legionella species in all clinical samples.
These results are consistent with our previous work. In a retrospective study, we detected Legionella DNA in urine and serum samples from shortly after the onset of pneumonia and, occasionally, for several weeks thereafter [3] . Although we have since modified our PCR methods to optimize DNA extraction and detection, when we retested all the samples from the original study with the new methodology, we obtained identical results (D. Murdoch, unpublished data); this suggests that the PCR analysis has the same clinical sensitivity and specificity as the older method.
From the present report it appears that testing for Legionella DNA in peripheral leukocytes is worthy of further investigation. The use of leukocyte samples is also supported by other data [6] . In a guinea pig model, Legionella DNA was detected in peripheral leukocytes with greater sensitivity than in plasma or urine; when testing all 3 samples simultaneously, the testing of leukocytes contributed significantly to the overall sensitivity of PCR to diagnose Legionella infection.
The precise sensitivity of PCR for testing different sample types (including leukocytes) is yet to be determined. Whether disease severity and isolation of Legionella from sputum are associated with PCR positivity is also unknown. Further study testing samples from many patients with Legionella pneumonia is required to clarify these issues.
